We examined the early successional process in a fallow forest following slash-andburn agriculture in East Kalimantan, Indonesia, to determine the ecological response of tropical secondar y forest to human disturbance. Community dynamics and growth of the vegetation were studied during the initial 20 months of succession following the abandonment of slash-and-burn agriculture. The vegetation grew rapidly, and 20 months after the abandonment, plants with diameters ≥ 1 cm at breast height had a community density (number of stems) of 4.1 m −2 and a basal area of 10.2 cm 2 m −2 . Populations of some dominant species began to decrease, and replacement of dominant species occurred within 20 months after the abandonment. Weeding of seedlings and sprouts during cultivation af fected the composition and growth of the fallow vegetation. The results showed that fallow forests in the tropics have high recuperative potential.
INTRODUCTION
Tropical secondar y forests have been increasing as a result of the expansion of human activities. Brown & Lugo ( ) reported that the area covered by secondary forests exceeds million ha in the tropics and accounts for about % of the total area of tropical closed forest.
T ropical secondar y forests have many ecological characteristics that make them valuable and useful to people (Brown & Lugo, ) . They often produce timber as well as firewood and charcoal materials (Finegan, ) , and they stabilize the environment through soil conser vation and the sequestration of atmospheric carbon (Fearnside & Guimarães, ; Hashimoto et al. ) . In addition, secondar y forests play important roles to conserve biodiversity as refuges or green corridors that link isolated virgin forests for use by wildlife in agricultural landscapes (DeWalt et al.
). If we can accelerate the process of secondar y succession and restore degraded secondary forests, we will be able to increase these values for secondary forests and utilize them more ef fectively; hopefully, this will then reduce human pressures on the remaining virgin forests. Although the study of secondary forests in the Neotropics has progressed (Guariguata & Ostertag, ; Kammesheidt, ; Myster, ), there have thus far been few studies of these forests in Southeast Asia.
Various for ms of human disturbance cr eate secondary forests, and slash-and-burn agriculture is one of the main ones, especially in Southeast Asia (FAO, ) . Slash-and-burn agriculture used . ha of land worldwide about % of the world , s exploitable soils and produced food for more than people (Hauck, ) . It is important to accumulate fundamental knowledge of the ecological processes in the fallow forests that regenerate after farmers move on to new sites to elucidate their mechanisms and to manage fallow forests. In the present paper, we describe the early successional process that occurs in fallow forests after the abandonment of slash-and-burn agriculture in East Kalimantan, Indonesia.
STUDY AREA
The study was carried out at Sebulu in East Kalimantan, 
METHODS

Slash-and-burn agriculture
In this area, slash-and-burn agriculture was generally conducted as follows: in September or thereabouts, farmers slash all trees over an area of one to several hectares, burn the slashed trees to enrich the soil with ash (after allowing the wood to dr y for about to weeks), and then gather the remaining chips of unburned wood and burn them again. Where upland rice cultivation is practiced, they dig holes in the ground and sow the rice seeds. Farmers weed once or twice in the months or so before the rice harvest. Finally, they harvest the rice ears.
Some farmers plant vegetables or fruit trees after the rice harvest, but we rarely heard about or saw repeated cultivation of rice at the same site during our field study.
We asked some farmers to carry out rice cultivation using methods similar to that described above. To examine the results of this cultural practice, we After the rice harvest, no further treatments were applied.
Data collection
About months after the harvest (June ) we set up quadrats, each m (Nos. − ), in the RCA and two quadrats of the same size (A and B) in the NCA. In each quadrat, we attached numbered tapes to every plant whose stem had a diameter at breast height (DBH) ≥ cm. We recorded the species name, DBH, and the length of each stem on July and November , and on January, June, and December .
RESULTS AND DISCUSSION
Vegetation development
Changes in the mean lengths of the longest stems in each quadrat are shown in Figure . Mean stem length ranged from about . to . m by months after rice harvesting in the RCA, versus . and . m in the NCA.
The rate of stem elongation in each quadrat decreased after June . The mean lengths of the longest stems in the two NCA quadrats were higher than those in the RCA quadrats months after harvest, but this difference had disappeared by months after harvest.
The total community density (number of stems m − ) in the RCA quadrats increased rapidly after the abandonment of farming, and by years after weeding (December ) it had reached an average of . m − ( Fig. ) . Community density increased, but the rate of increase slowed in the last months of the study period.
Drought conditions from May to December may
have caused this reduction.
The changes in community density in the NCA differed from those in the RCA: the density increased more rapidly in the NCA than in the RCA for year after burning, but thereafter the difference between the two areas decreased ( Fig. ) . Self-thinning was thought to have been the cause of this decrease in the NCA from
year after burning. We considered that the faster increase in community density in the NCA than in the RCA was
Changes in the mean lengths of the 10 longest stems in each quadrat.
Changes in the community densities in each quadrat. The community density in quadrat A was the highest among the quadrats in January (Fig. ) , and the dominant species there were Ficus sp. and Piper aduncum L. (data not shown). These species can sprout from cut stumps. On average, there were fewer sprouting stumps of Ficus sp. and P. aduncum in the RCA than in the NCA (Table ) . These results suggest that the difference in the rate of population increase between the two areas was . 3. Changes in the proportions of population density (A) and basal area (B) accounted for by the  dominant species in the rice cultivation area (all 10 quadrats combined) . In conclusion, we found that succession of woody dominant species occurred during the first years after abandonment of slash-and-burn agriculture. This fast successional advance appears to be characteristic of this area.
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